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tcKh, %mm^i 0 5 &gB«-t-5&ej*, mii 8^itn>^-^ 1 3 

ttiTfftottJ:^ **V^tt, #Jfi|g*&l 0 5 t*£tftlftE 8 <Z>A»#- h 8 a 



2 0 0 3 -3 
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[0117] 
[0 118] 

1 3 nn&mmi 5 t © i§i ic iw^tSM 1 0 7#jsb*3 

*U 1 3#&fflJ*bfc*-*3fe* r ■•" x n tt ' ***** 

»$ill2a, 12 b, 1 2 c ••• 1 2 n fc^bTTO4Hfc»fc# 1 0 7 

12b, 1 2 c ••• 1 2 n/\£mtif£-fr& 0 
[0 119] 

[0 12 0] 

H14tt, *^^lC^SH3||Jg^(Z>^#«^«!l^S^^^^^ 1 0 9 ( 
J£CF> SftS/^Al 0 9 £V>e>) Sr^bTVA^o 
[0 12 1] 

Hfe^^^A l 0 9 «, - K4WR««B«l l o#, mHHNtH 

0 7tS^Il 5 4l©ra&ffitfSTO##STO«U 2 a, 12 b, 12 c, 

[0 12 2] 



2 7 
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[0 12 3] 

ift5g2*#S«3*i<&©T?. g4i/^fM 0 9 zmMLfc&K&ttZm^ft^ 
[0 12 4] 

01511 ^^lC#-S^4HSg^©M^i!l#M3 l &^^X^Al 1 1 ( 
JSTF. ill i:v^e>) £^bTVN£ 0 

[0 12 5] 

i0S4i/^fM 1 1WU ^^«^«M^>^-U-^t§5:^^^®^ 
^^-y-^l i 2 ^&>.K ^>it-'J-Al 1 2(7)ffift#!&C, © 

^ yX-y-Al l 2^e>mi*b^^ifJ#«3 l fe©^3 I 6^m5:^^ , r§ 
fe&0DSIS3>^-^ l l 4#m«2*iTv^;SJc;i3V^, Sa^rM o 3 

[0126] 
[0 12 7] 

Lfc#oT, «?s-f>*-y-^i i 2 ^ c * y^tft3**fcfc*&****#w 

[0 12 8]' 

«?fta>^~* 1141 l l 4 #c©t&g#Sff#JI 

n&iyXTJ*. %b<tt, *#IH:©M : feJitf*3'iB«3a» («77>fA6) jc£ 

«3ft>f 1 2©ffif*JK- Ml 2.a^&ffi»bfc?«*^ffl#*3* 

[0 12 9] 
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^tai i lfrbffiWbfctfttc, e**&3fe»K»b:M^R«i:*s£fc# 

b < teSHiUJc KM t 5 * TfCDlffl, **dMI!#««<0*fls * - * * 

So 

[0 13 0] 

rCDS^i/^^A 111 fC&V>T», }W«S3f 1 055:, ^Mt8t 

««fc=i>A-* 1 3 n<DmT*i$te<. mmziyrf-* 1 3 1 5 ^cois 

^SitiiMUa, 12 b, 12 c, •••12n{C^iU 
[0 13 1] 

"X^oznss. onm & scfcfl; -r * ^ £ # t? s & . 

[0 13 2] 

H16S, *mwK&zm5&Mj&m<Dm&&m&mm&i'XT&i 1 6 

T, SS^fAl 1 6£v^) £^bTVN£ 0 
[0 13 3] 

rODH^^-^A 1 1 61*, 2VN}C^$tlfe^©-^^^^^A 1 16 a, 

ii6b, -&^t*v^<&. 

#t7i/7fAl 16 a, 116b. -fct, 2 1 <Z)W3g3£^, -T&fc^ 

^«M8«jSttf-^«aS«l 1 2 •fRBlC, -etl-^tl, ^^f^H8a, 118 
b, -S.t?12 0a, 12 0b, -^aftt V>SJ£Wi, S4^fM 1 

All 6 a, 116b, -KlfiW&^ai 2 1 6WKO*»l 2 2 , 12g, - 1 2n 
©iB«££#B&bfeo 
[0 13 4] 
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Hi etc^bfei/x^-A l l ejctsv^Ttt, }fcx>f y^i I8a£ii8b£ 

©ISI#3feBU 2 2 7?«MSn. 3fcX-f V^l 20atl20b £0m&9b&l 2 
[0 13 5] 

tf-^ot, QtVft/TsT-h* 116a, 116b, 3feflfrl 2 1 %b<tt 

[0 13 6] 

-£bT, rft^WWfAliea, 116b, -£3feii&l 2 2, 124 
7?^1"SrillC<l:y, Si^fAl 1 6tt^#^LT;i/-^illg&«^.TVN 

So 

[0 1-3 7] 

^feX-f *y^l 18 a, 118b, %b<&, %7»4 20 a, 

120btt, ^mm^^f y*"T?*<5©##*'bV*. S4^fAH6©^S 
flS&BfrihTfgSililfcfc:, iJ-^fAH6a, 116b, -n*e3fe»SW«l 
A S x >f y ^ > ^51^ § ^ £ S & & & * • 
[0 13 8] 

f£b<&, ^#J6^>fyftt, l^fix;yf>^t<tti 
-£&oT, Micro-Electro-Mechanical-System (Jg*T> MEMSilV^) ©—M 
[0 13 9] 

[0 14 0] 
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[0 14 1] 

Bl 7tt, H£M2 0 OC-aatflr*^**^**- iOHfe««2 0 0 
soliton converter2 0 2, pulse roller2 0 4. Kerr-shutter 2 0 6^b 
T soliton purifier 2 0 8 tfJRKlMStlTfcJfcSft*. S4^fAl 

£bT&. 01 GD<fce>&c;r:<Z)??£^§2 o o (Dmm^-M^y^-^ i 3 fclBg 

[0 14 2] 

teb&lC. ^&KlJ:oT#'ffe3*vfc3fe«#2 1 Otfsoliton converter2 0 2 IC 
iotaff^-^^^^^tW^^ 5 " ^<Z>^. P^se roller2 04 
iCA^J^tl, -e^T*«?^^Stl^##3'6^^©Kerr-shutter2 0 6 KUfit, 
fclft^-e*S»^tftK:aSSISn«- «±<Z>£e>&f«&3S<Z>^> Kerr-shutter 20 

?g£3ftfc«#3fe&J:y^KK"*S*^ soliton purifier2 0.8tC«fcoTV 

0DH^g2 0 0<Z>£- 3 hottftsfc^^f^a^Tv^afctcfi* 
«fc#1£«:£bTV*<5ri:##v^ iot, 04 5lCati"i:e)lc#n>3K-^> 
h2 0 2. 2 0 4, 2 0 6. 2 0 8 ©A^fltflCi&HlCjfc UtliH > b O -9 3 

o 2 0 4 uy\. :g£sas2 o oftjcfcvvc 

if2 0 0^3>jK-*>b 2 0 2, 2 0 4. 2 0 6. 2 0 8©^, 

4 6JC^"TJ:e)lC. device Ail. our device*; bTfB®£ ftfcsoliton converte 
rh, device Bfcfr fefc^aHfcflBBS^T* «fc V\, mh<D M »K1J£ bT. our d 
evice&_b3£bfc#n»K-*>h 2 0 2, 2 0 4. 2 0 6. 2 0 8^?>l^b 
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^©#n>7K-^> b 2 0 2. 2 0 4, 2 0 6. 2 0 8 K^fo"? ^device A. 
device B&ffiSS^rtlliJ: 

[0 14 3] 

^^§2 0 0(JD#Jl&teU soliton converter2 0 2t^S. soliton con 

verter2 0 2©W5i#tfB«* Dany et al., Opt. Lett., 25, p. 793, 200<K\ Ma 
tsumoto et al., IEEE Photon. Technol. Lett., 14, P.319, 2002&Cfa^£ tlT 

[0 14 4] 

01 8&, soliton converter2 0 2©— W$,M"Z$>&° soliton converter 2 0 

2 &±, ^f£4H8tt7 (anomalous-dispersion fiber : AD F) 2 1 2 £, 3fe 

:7>f (band-pass filter: BPF) 2 14 *l£„ A27S*t;MB#3'6 

»Mm^fC7T-f>'^*eMC#V^M^m1t^#^tt®^S#ffl^C«}:^Jsoliton- 

likefc/^X^{C^m2*U I^7^^2 14SIJitSIi:{Ci:otV'J 

ymx&mK.tt&*m&&* misKBir^^^ adf2 1 2©t&guc3 i 6if 

m^2 1 6fc*itMt6iMffl3tSI»St*»0«7^ ;V* 2 1 8 £SB« 
[0145] 

ft 33. 0.1 8 ICj^Lfc soli ton converter 2 0 2O»lt VU 

al., J. Opt. Soc. Am. B, 16, p. 2223, 1999) . iftttfl«f&#3 V U 

[0 14 6] 

S5&K1», soliton converter 2 0 2 iCfcV^, ADF21207 
7 ^;t*fcyiJ ^^©S^En^**^)***^. ADF212077 
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[0147] 

converter 2 0 2Mi:^S. &&nfcM (Deny et al., Opt. Lett., 25 

, p. 793, 2000) T?^soliton converter^* V U h >M^z 0 J^-t^>^ 7 4 

1] 



2 M 



on converter(Z)£'ttirfS , T*fe&. r<Dsoliton converter2 0 2 ©ttf^tf) 77^fA 
«Mfc7r-f^«: z) #J|fc£3«8l<»:7y>f/1JC*rr5soliton converter 

^e,(Dmij^;i/x©^##iiWJt (osnr) h^/»*s«*©A*^t7-Pi 

n «#ffi«:«!!3tbfe. *©li*fcH20(»)i:BI20(b)C^t. fc£U VUh 
[R2] 



N 



[0 14 8] 

02 0 (a) J3J:^I3 2 0 (b) J: ^ JC, Sftft7 7>f/^: zlCJ; 

6>1% £T<Z)soliton converter^ fc^TNCD^MC^OSNRtf&Mbt' 5- b^b 



3 3 
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^&^©&Mfc#M^V^£#^£*vrv^ 0 £ fc. -©soliton converter© » 
lt£jfl*P SMMfe? 7-f z #/J>S V%soliton converter#«|#Ji|ffi$|rffiK: 
[0 14 9] 

soliton converter 2 0 2»$§iS2 OOOiJRCffitSft*^ 
X^/i/^ttJJW^K:*^^^^--^**^ 6 *^* 5 **" ****** 

£C&o w©fc#>> soliton converter 2 0 2 tt, A^A^Xfl^-^^-Y — :/ 

lC*f f S ttIB %fiS 41 & § o 
[0150]. -p 
iftfefltttf*** single-mode fiber (SMF) IC J: otfir-^#fllS *lfcA° 
;i/*£soliton converter2 0 2JCA;frU ffi^Sftfc^^^&M^bfco 

* © ffi*/«/i/x © a a* was** a t AC © xjj a° <? ~p in ^#tt & m 2 1 ic^-r . 

[0151] 

B92 1 * SKI, (SMF^£i»31±fc 

) Wr&, FinZmX-Z'&ZZ-tK&V. Att<D^^-^A (SMF©^) ICfr 

[0 15 2] 

H2 2<?£fftt, A#A°;i/*?£7££^U H2 2 P in DS$l&?Tofc 
4§^©soliton converter^ f,©m^J^^?S^S:^^> ©2 2©*^Pttffi^J7 
>r ;i/.#^e>©m#/^:*^£^bTv^o m 2 2 ©£$S© «fc e> C #f£#Mfc 
•5A°;i/X#l£soliton convertertcA^bT*;, P in Sr^-rS r £:&C J: U, ffi* 
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[0 15 3] 

*HIM©1K soli ton converteriC&tt&ffiTJVU b >© S BffiWtl A t AC *l. 
0SNRCDP in «#ttS:H2 StC^-t. ±S£bfc<fc 3 JkRWL fcifc-^T OSNR^ it ifi 

[0 15 4] 

AW X ffiiit £ ISSt'f* 5 3M£ ##38 $ © - o T? & S JEEI»* i: $S9gS0g# © 

(Si 9) . a^SE^ol&Jc^^^ffiliS^Bittsnsfll^T?**. — 
7?&> $£?£^£S§tefu3&<E> soli ton converter£tt*T?&<Mamyshev 02R^N0LM^ 

[0 15 5] 

t«^f*;7l^D77'f^^77>f^ (SDPF) «^t7 1 n7 7>f 
^W577>f^ (GDPF) %SMB3*lTV^. #{C, 2ll©77'f^0ffi^ 

[0156] 
[0 15 7] 

£3felf£#lBI (03R) ^*E- FBWl/— ifC^VNT, W$S^MM#tt£;£*f St 2 

3 5 ffigE*f$ 2003-3047138 
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f&flJB&J&liKSESAM ; semiconductor saturable absorber mirror) (S. Tsuda, W. 

H. Knox, E. A. de Souza, W. Y. Jan, and J. E. Cunningham, "Low-loss in 
tracavity AlAsAlGaAs saturable Bragg reflector for femtosecond mode lock 
ing in solid-state lasers," Opt. Lett., Vol. 20, No. 12, pp. 1406-1408, 

June 15, 1995.) ^a.-^*(CNT ; Carbon Nanotube) (S. Y. Set 

, H. Yaguchi, Y. Tanaka, M. Jablonski, Y. Sakakibara, A. Rozhin, M. Toku 
moto, H. Kataura, Y. Achiba, K. Kikuchi, "Mode-locked fiber lasers base 
d on a saturable absorber incorporating carbon nanotubes," Postdeadline 

papers, OFC2003, PD 44. ,2003) £JiVAfc%0>#^gl£ tlT V>S„ LtPlstZtfi 

b t v> o mm-&%>z>. 

[0 15 8] 

nmrnwcuftm** sESkmmm-rz^^ usmm^mmmmm. 

tf)mh<, 03R^- — *fte£\ i/x^A(0#HicfeVNT#W* 

[0 15 9] 

^ KISSJBl/ — y#SKfc£ 
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[0 16 0] 
[0 16 1] 

•r * fc * ©-RrtWBiR«t*M£^ & A*xmit t#» b * * > * & cma® 

e> ti « <fc e> «r«ff&!RJK#tt & «r^t- § z z % *r* £ & y * ^ a* o 

[0 16 2] 

KttVT&?L&ZL£tf'Vi*&£$K't S£V^;i£T*2&S.O*y, ®4 7©ffi 

So 

[0 16 3] 

Br^ic-rsri:^'Brig^$>-s.ia4 8jc*©3ftfcavr.3fe7 7>f ^30 6^ffif* 

bfcft&JftftU SrJf%-5-*©3*7T>f^3 0 8 K.m&'*&*'r* totems Z 
(OfcUKBSmmmUftZ 1 0 &B*S*«^JCJ:oT. W«ffn«RJK#3 1 0 &CA 



3 7 
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[0164] 

, sesame*, -f^vtr- ^^-t^mmwum ftftft 

SKIM b tl fttlii©ic^t S i 9 «t 5 i ii^t t S. &£VU£, ^ 
^ vy ^ . * ^- fc-RfffijpiiRjRjf CDffiiBH«©SEt) y ic, WIS*liiftJRJ»©ffi}* J *>I!l 
JSfcWeM;;* Hr* d £: ic J; o T WttfdiRJKrattK:® % S r £ % 

S^^btl^/t> p^y^fc&Ctf), CNT©*&&£totSi£fc 
[0 16 5] 

CD^^tC^W^^Jg^-S^^r^^S 0 6, 3 0 8 W<Z>^6»Kl^Sfr RfffiKl 
[0 16 6] 

i<^<t5rtms. 04 8 
fe-wc-r**:, ■RriWniRJRl*3 1 o*'&*K$tfo3 i 2^e»i/>X3 1 6$[&cft 

^t)tfi&tSii:K:^t5.i&^ 04 87?^, cfM>3 1 2£>J 1/>X3 1 
6fflC^*6fflI!RlR#3 1 0 *'&3 12J;iJl/>X3 14«!I{CbT 

HfaiKlK#:3 1 O&^g&^itT^, H«ft<Z>»*««#&*l*. 
[0 16 7] 



3 8 
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Attffl If IC nf^ ffifft »Tf § & -5 s A >f * H b T b T % & V % . 
[0 16 8] 

#CiC, ^IHHSfeS«T*-&Kerr-slmtter2 0 6<Z)m(SflI&H2 4 tC^^r. 
MIZO P L L (optical phase locked loop) 2 2 0 )L%7.A V=^%2> 2 2 
*>&£o O.PLL2 20it 7MMJfc«#2 2 4 il. 3fcL 0*&£#2 2 6 fc, $9 

w 2 2 s a^e>*«s*is. 

[0 16 9] 

OP LL 2 2 0ttt, &ffiit«»2 2 4 {C ^oT^P^^AiJ^tl-S^^il^ 
LOGD&^&l&ffiU 0»»2 2 8T?&^©&^&C^-3£7fcLOtf)^bM 

1". 
[0 17 0] 

±j|bfe J: 9iC, *HM©0 P L L 2 2 0 it 3fctitfBJfc«» 2 2 4 ftLO 
38£#|2 2 6£:> ffl»W2 2 8 fc;fr&*Jfc3*i<&. Mffiifc«»2 2 4», ft^ 
7>f^*»6««S*l-BFWMaS2 3 Oil, 3fe 7 -f /I/* 2 3 2 fc, g*»2 3 4 S 
S*f^ilbfe%0t^5. FWMS2 3 Ott, »«77^%b<H 
Ha*&*lTV*&V*#P P LN (Periodically-poled LiN03) , SOA (semi-condu 
ctive optical amplifier)^® FWM#f?:fo4x57^^-?:^£>$U&2*T»£. 
[0171] 

OPL L 2 2 OTftt, ^»*»6©fl r ^3fti:3'6LO«:FWMfl|J2 3 0CA*tS3 
fciCiU, *r3ifcFWM3fe#*a£1"5. ^©FWM3%tt, 37 >f ;i/ # 2 3 2&C«fc 
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VmmZtl7* h#J*- K (photo-diode: PD) & kfcS^fcSP 2 3 4 iC^fe 
[0 17 2] 

g«2 3 4 ffiWas 2 2 8tit r©ffl:frm^##£&*B^f5# £1^1811* 

2 3 0iC^3VNT#Wfe$:^lC@r-r (FWM^KMSfS) #Klte 
/MCjSCt (g|2 4^-r«J:e>lC) , EDFA*¥#fc3fe*Mfc£©3W*# 
2 3 6TO7^^ (H^iTf) &FWMSP2 3 6 <Dt^CSm£i±T=& <fc V% 
. fcfc, fc&lCte, FWM95iCPPLN, SOA ^<DF 

[0173] 

S & JC, fl^te"^ 3fe L O (D&ffiWft S fc «> K F WMgP SPPLN, 

[0 17 4] 

)fcL038£«&2 2 6tt2fc<Z>4H*ttV-ir 2 3 8 (laser diode: L D) * 
fcf-b^#e>tlS. &*5> If-b3fc©flift«»* LD2 3 80D^^<il : fe-^ 
[0 17 5] 

^£P 2 2 2 tCAiJf £«tf&C, 7T>f ^fflKfJC J: o T If- bftfr *> V U h 

mbVf&cftx-f y*B2 2 2£^bfe^i-*ay*m^^&$^i^ : fc£ 

[0 17 6] 
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[0 17 7] 

-Ogli, OPLL 2 2 0O;i/-^ra§. #-f 5>m*ttOPLL 

& #S r £ & *Sm £ & S - titfB Jfc«# 2 240F WMiP 2 3 0©3l77^A*J: I 
77 >fA (highly-nonlinear fiber: HNLF) ^Mffl^S - £ H%. (? 
[0 17 8] 

LD^TMMBBn?**. *ffl*3l»4*TfB, 2#©LD%fiJ!II 

r 4: k: * y , ii»«)fti(icA3((t s l Dt*«bf % >i2;v^^> r 1 

*5^rtB4Kft«- *B*KU ClCDLDlfiOTWBK:J:S«l*flr£E»*«:»3febfc«** 
02 5JC^„ g|2 5 (a) L D *T <Z>M&mWim<D * J $ > 

zjjkh. ®2 5 (b) «, LD*T<Dn.mmmm<D* * 

[0 17 9] 

Jfe^*;f*2 2 2tt, FWMgP2 4 2£, # 7 ^ ;V # 2 4 4 fe*BHM5 2 4 
8*6IW*W (@2 4S:#i) . (fci«HI2 4 6MS, lfc*ffc«#2 2 

4 tk*ai©#^&£" • 

[0 18 0] 



4 1 
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A*f-5= FWM3&2 4 2^e>©ffi^JT^^raS^^tlfeM#^A^FWM3 , 6^b 
T3g£-T£. *a>3t?Ri*3t7-f 2 4 4 IC JcoTA^^^ilSftffi^S 

[0 18 1] 

fc£U ^n>y^A>^i:i^ttOPLL2 2 0 &C<fc oTIBIiiLT^S 
/*/l/*©4>*fc< Z:%-~l3<DybAXKmAZtlfc*S&ybMmM (delay line: DL) 
[0 18 2] 

[0 18 3] 

jstf© (i). ~ (4) vm^mm-tZo m-it A*itfy7rwx<D#mmtz 

s 

$>m~$- £ 7 7 -f ^©^ff?:#x. § o 
[0 18 4] 

(1) FWMKfcVVTtt, 3^m©^^^ b^^M^&^ v,> «i : ^ tC;Jf> ^ 
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[R3] 

|Av p + Av g 



Av> 



[0185] 

a) «ftdMRK!J:*ttffi^»&. (b) (c) at- U>X%it. & 

MS (a) lC*fbTte, IWW^frfe»M**MWR*«fc** 

tg^&S„ «£oT, lf©FWMttt (b) •««^tfcK:J:* 3 ff«iWIS^SiB»i: 
r(©*«<WRtC3Jf l/Ttt7T>f^©«aft#}*ft (S. Watanabe et al., EC 
0C97, PD7, 1998.) #3fr»T?**#, f^»©H*S #H3ffl*e&£. i(Z)fl&<Z»A^ 
SefHMSill/Tti:? 7>f A*g^b##»T?a>« (0. Aso et al., EL, vol. 36, 
p. 709, 2000.) „ **b«:jg*bfc©#l8 5 2T*&So i <Z>0 5 2 lC^£*lfc7 7 -f 

s 

So 

[0 18 6] 

(3) FWM^K^5&^«8^m^#Sfe«)fCtt, A*jK>^^^t* 

:4] 



1< J_ = Y j>2 



^^/^©^T^/tetR^tt, *i»mar*K:j:yiaffiffi«w (spm) ^e>£c 
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« r 1 37C 

JSt_h0>— O0>**>&*'?* l*.n>S*< FWM£?J'5eP I) ®«H* ! !H£>*lc&o£: 

o 

[0 18 7] 

UK6] 

X 1 X < 1 
X^oD 2 Xtod 2 

[«7] 



P 3 < 



1.7628 s ^ D 3 



[0 18 8] 

AA«#^>i/^tft^®2^«lt»±2pb 3 DnK:*oT#^.e>*l*- f£o 
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DR8] 

1.732S? At? 



P 3 < 



4tc ZAv 



[0 18 9] 

&>±(D (1) 2>\£ (4) KllHbfc»^KlJ;y, H^$t^M<Z>&^FWM}Ci&^& 
[0 19 0] 

^ fe F WMS & ffi T 160GHz 3©/^^^ ^©StSSEISIfe^Sfc^fcSS^*:^ 
"to *OSJl»SH5 4 &C:aVr. 0 5 4 ODfilJ&te, 1556nm©160GHz, 2ps<Z)/\Vl/ 
X#j£> 1540nn(DCW3fc£3dB#^K£oT^taU 0.2km^©-fSX n -^HNL 
FJCA**rS%©-el&-B. 843nfeFWM)S*tt, 2IM0BPF (Mil* 
M««1572nm, ^-filipg4.5nm) tC «fc o T#Tffi2 tlS- - £T?J8 V>feHNLF 

©g^M^n- ^te^tl -6*124 l/W/km£0.014 ps/nntf/km^&S. ZLfrkte® 
5 3&C^$*lfe^JliT*m^£*lT^S„ A*A°;i/^^CW©A°t7-^-etl€tll9dB 
m£13dBm(Z)!t<2HNLFAffiiJX^ b^SH5 5 ffi#iC;feV^1572nm 
1524nm#3£lCFWM^^^LTV%S©^^tlTVN^ 0 30>FWM 

^bfeo FWM^«TffiKlfflV%fe2a#fiK©BPFK:J:oT^^«««l 0%@ 

'*tTV%*. 2«iJ*©BP F3Kt«©FWM/«t;-tt-15dB«T?fcofc. 
[0 19 1] 

fcfc, 054m BPFt2Ri*i:l,fe#, -JMMTC. H 5 6 CSV** J: 3 

^laiswi^i,^^ afecttsaui 4^ 

5BPF ftfflv*, FWMJC J: y^^WlC^Lfel572nm#a£©»&m*^^^ 
4lbT3tyffibfe««, 0*tb&^#> ajgifii&«**i«1524iui©BPF*«ffli-*l 
«U M^'WK:^bfeFWM^S:5tyffi^:Sr^«We)*'T? : fe^v^o 
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[0 19 2] 

Z> Q Z.<DW!$ 1 kM 5 7 iC^b, 3!iacOV^»05 8 lC^i\ 

;v x ? - 5: ff *f t £ -Br £ £ £ ic «fc »J , r <D#»?$3&I!I ic W 5 *BjE&*B^ 
H^&m©M^i:bT> fwma°;v*x^# wv&Htctfc^s,, 

[0 19 3] 

FWMAVl/XX^^ h;t/#j£^tt2:n£o tot, Wj;FWHM?:ttSB 
059<Z>Jce>C&»;, MS:^llflI#ffi^ll^^^^o rOFWMtrA 
[0 19 4] 

#ac02 6 (a) ^6 (c) ^152 3 4 (0.2 4#^) (CfcttS 

^S^##$:^t-S«^iaiS&©^^ii^'rSo 02 6 (a) tt, ftftttff 
2 3 4©-Wt^S. )fe^2 3 4(t Photo diode (PD) loop fi 
Iter*;, LD3> hn-^^fr^fcSo LDn>bQ-«, LDtf) 

[0 19 5] 

02 6 (a) 0^M2 3 4m 3"fiX>f >yf ffiM&PDt'^tfeE 



ffil£#2 003-3047138 



#2 003-125659 



[0 19 6] 

@2 6 (b) 02 6 (a) ©a9g«-e&»; , 2&<aPDiU »J|t#fc, lo 
op filter^ LD3> I* n-9fcfr&*Jfc3*\.S. ®26 (b) T'fciU ^X^f 
>y^ffi;fr£ttT-&<> M#^/\°;i/^<Z>3 l fe^C-5:2#CDPDi?^3 l 6b, -£*ie>tf> 

Xl/lC«^<^^##©^lS©m3 , 6Jfc*^-tl^tl^. 02 6 (b) ©3fe&3feas 
[0 19 7] 

026 (c) », @26 (a) <Z)I^S^«T'fey> PD£. fgH&fc. lo 
op filter^, tm%££> LD3>hn-7^ 383* 31 ^ 6>*tJ££ tl 

& loop filter fC«fcoT#ffi1-S» ^Jft £#JHtfi#£>^&Cg^ 

LD&n>hD-;i/f5. 02 6 (c) ®3«3fe*a>*J*T?BU <fc »JW»C* 

[0 19 8] 

06 0 (a) ^ FWMBKtt7TJrt*m^?lZ&ffim*fom'?&t=-&<n1%& 
FWM»1^5 0 0 i:lT, SOA^P PLN^if, SHG»4 
*^fcl/TPPLN^*||^**«»*^^Mi!l^tBT?**. 06 0 

(b) ICasSn* «fce>iCPD&S i PD(S/'J3>7*h^t- K) 

[0 19 9] 

o &%mmim&<z>m z 4 £mmr*&2>o as lo&fwm*p 2 5 o 

&CA:frU ■e^T'^t-5FWM)t^7'f;H2 54T*iffit5. FWM 
[0 2 0 0] 
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^^ODH^S2 0 0 (017#I) ^(Z)«!$tg&ftil$-&£:&&Cpulse 
roller*: sol iton purif ier£M V^ 0 JgTFTftt-etl e>C0H^^M$:^t*So 
[0 2 0 1] 

pulse roller2 0 4 <Z)-HSiM£0 2 8 IC^ 0 ft/^l/* fcpulse rollers 
r>fA2 6 0&CA;fr-f-5#J&-e&£o ^©pulse roller? y -Ot 2 6 0&C£tf£ 

rrt, ^WI/X^ftfC^T, 04 1 (a) Km (d) W04 2$:#itt 
04 1 (a)©^^3fii«iE»^«t7r>f^€:e«'r*l»> W?^XA^fS^ 

\ 04 1 (b)©J;e>^^iC^-tSo 

mm-? immm z ( l t i if » o < y . wm-z h ( I t i 

[0 2 0 2] 

^^T'li^^^-fb^mSr^a^-r^lC, pulse roller^T-f A2 6 0tb 
TiES^ifc^t^^ 7 7>f^ (normal-dispersion-increasing fiber: NDIF) & 
MV>TV>S„ r©ND I FCDrfrffe^n 7 T>f;V 5:02 9 (a) ICa*^. 02 9 ( 
a) j^6H2 9 (c) ©i«l|im> -r^TACD^KHtpa/M/loilft^bTfiy, ^ 
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[0 2 0 3] 

@29 (a) fCat-TJc^C ND I FOA^ItiiMiS^tSSiC 
[0 2 0 4] 

Z.<Dm%k, pulse roller-7T^A2 6 0 A* : ND I F) ©JfiKflStf"^ 

«L D >L NL T^U, ffi**TfttL D <L NL fc«tfStl , rv%*. fc«U 
L D =To 2 /| j8 2 | tSSIlS. Tofci8 2 a:AA^x«rlffl«fc^«Scfi«:*'r. 
.*fc, L nl =1/t PoT'feSo 7 fcP 0 tt*»»#»fcA*^-f^^-"e**- 
[0 2 0 5] 

yfliBTfs*. j^tt*«. nd i F©#M>&Maicov%Tm^ > rs 0 

[0 2 0 6] 

^<Z)j:e)iC. pulse rolleriCrfrffcflttf-^tf^T-f ^Sttfflt«#^ 
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[0 2 0 7] 

[0 2 0 8] . 
[0 2 0 9] 
[0 2 10] 

£BBtt £ & & J: -5 {C^tf-T S, tf Kl*»^a*K: J: o T b T 

v^fc#>, ^/i/*©fi^J:#ytt&ttfcfc0i:fcs. — 

iE*^iSC©»*^SB»«!7T-f^€:^«'t*IR- 04 1 (c)<z>J: 

5I^t*^So S4 i (b)^e>®4 i (c)oD^ic^-rs^*-e^;i/^S:m*^^ 

[0 2 11] 

mzpnlse roller 2 0 4<DmmMMlZ^^TWim-tZ>o 0 2 9 (b) £J:tf02 
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9 (c) 14, ©2 9 (a) &<&. NDI F (IS 2 9 (a) #flg) © 

m^*-v* y V%7t4A2 6 o (^f <y ^l^ ^tfiSM^n ?7>f 

fcMV^pulse roller2 0 4 tfeS, 
[0212] 

02 9 (b) fc*tfH29 (c) ©77>f;t©^ V^*lfr Spulse roll 

er2 0 4=fei|S2 9 (a) ©pulse rol ler? r -f A 2 6 0 fc^-fS =fo(D ilHflft©f£ 
• &= V*fMx©pulse roller2 0 4%, A^MflegB^^ 

[0 2 13] 

©29 (b) , 029 (c) tC^^-pulse roller 2 0 4 14, pulse roller 7 r 4 

7 4 Ail £ JUmclBg 2 * felfi^ft T* & § . 
[0 2 14] 

#CJC pulse roller? r>f A 2 6 0 # 2^©3 l fe7 7-*7^£>#J&£*l>3Pul se ro 
ller2 0 4 $:MV^^/^ o ;I/X^B^b0D-'^^M$:la3 0 (a) iCL&f. 16 
OGHz^^gbOD 2ps/^;i/X^J5:pulse roller? 7-* A 2 6 0 &CAlfrt-£#J«& 
-5, repulse roller? 7>f ^2 6 0©#ffe:7n77W/b&H3 0 (b) 

. @30 (b) 14, «ffi#3fe?r>f JKtttf^ffcffi'T?**. 

, ©3 0 (b) iC^^pulse roller? 7 A Alt, HNLF0fiS#2OOm, 
fMB#D = -0. 7ps/nm/kna?&*J, NDF®iSS^8 0m, D = -7. 5 ps/n 
m/knfZr&& 0 
[0 2 15] 

ilt'll £BB« ilfc§}fe?r>fA \zmmi& 7 74 A (highly-n 

onlinear fiber: HNLF) £MV^V>S„ HNLF14, ^MSIM "7 74 A t^W 
.^&toj&fe&M±<D*tl*m : r&yt7T4ATi3t>&. 30HNLFS:fflV>Sii: 
fCfcot, #?r^/1©MKflS#«rfg£:&5o HNLF&/Bv^*-&I4, 
©2 9 (a) ~©2 9 (c) 0D«fc 3 &N D I F fcMV^tC— Jfe^HMfii: bT%. 



ffifE# 2 0 0 3 -3 0 



2003—125659 



[0 2 1 6] 

#CJC, 03 0 (b) ©pulse toller? 7 JAK$SVt2> 2psAJlZ.BmZ/$ 
[0 2 17] 

^/^j&ffiv>rv>saiK:, 7t^^«gi$^<z>A^/^a*y 

ftTV>£„ tot, HJg*T*%S/^3. l/-*/a>^H^lCP 0 =23.5 dBmtCfcV^lg 
[0 2 18] 

_h*£Ufepulse roller 2 0 4 fc^X-Y (S2 4&» ©tmJCffiflWS 

o 

[0 2 19] 

0 3 2T*Wu _Lj£bfcpulse roller2 0 4tt, 3fe;*>f y 2 2 2 ©KMSKlKtf 
3*1, «P##^fe-5VNtt^n^^^>n/^$:pulse roller 2 0 4 JCi-oTjgJgft; 
Lfc^, V^«2 2 2&CT3 l 6*-f 'fftSWfeS. r©#^, 

ft^-f >y^2 2 2<Z)#f£te, 0 2 4 Klja*bfcJ:3fcFWMfc&K:R}fc3ft"r, . 
NOLMi, S OA (semi-conductive optical amplif ier)2g£. =fe^V% 0 
[0 2 2 0] 

03 9) Ufcity^&S. ^-fb^^^^Wipg^ClOffllffilSHlC^i-S. 
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[0 2 2 1] 

3 3^&f5i£<Z>pulse roller 2 04£OPLL22 0 D V ?*fiffl#§ 
©JttftWfeiaJftr*.' ^©#^5:1113 3 iC^-To pulse roller 2 0 4 £0 2 4 ft 

[0 2 2 2] 

^ft^l/yUtpulse roller2 0 4 IC J: oT»S tlfc&JC *:(Dmmbrffr 

kiss*?-*. ##^®-0<D#$ttt, rOFWMJ'fc^iiif^^itS^i- 
pulse roller© ffl;fr/\V!/;*#t££fUM1~£/&^&£<> 
[0 2 2 3] 

[0 2 2 4] 
[0 2 2 5] 

, A*/m^-^^^Lo^p)©ffiM©^if-^^^{ctt-i:ts^ 

-f ^ > ^ >i> # Ht £ tl § 4ft ^ # & & - 
[0 2 2 6] 

rtt^JC^fb, 03 5 (a) *5<fctfE!3 5 (b) fcj3*"r3fc£3fe»T?«, FWM 
[0 2 2 7] 
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) #<H:£-£*^*103 4 (a) , 3 4 (b) ©SJiajJCa*-**., IE##« 

ft? S 0 z:<DFWM/i;i/X#tt£0 3 4<Dm.T3^Bir e 

[0 2 2 8] 

Sft^W^SS 5 (a) , 03 5 (b) iZ^o 
[0 2 2 9] 

rCD^^Wtt. 03 5 (a) tC^t-<te> JC, «2 6 2i:, 2oEUi(D^7 
^^2 64 (03 5 (a) T*&3ofBg) -Jfc*» 2 

6 6 fc#e>#J*S*l5. i<Z)^lft»2 6 2fcIW7^fM 2 6 4 <«fc> »J IC 
03tb&V^, AWG (arrayed waveguide) £fflV>§ r £ t)Hrig^^>^ 0 
[0 2 3 0] 

j©Mmtlt&^t-§^7>f;i/^ 2 6 4 &CA#?6o ^ffl^tf-OSSttF 

si^^t, z.fofcm-3%ytLo<z>mwtm%:m&?2>o 035 (b) « 

03 5 (a) K7KLt~ft%ybm<DmmMWT*3bV. ^l/-fO^PD*»&ft 
§0. 03 5 (b) <M5&feS5Wu 03 5 (a) 
[0 2 3 1] 

^%«T|g^S>S 0 06 1©i:e)ic, #7g7rn/;*©fi«&#H&fc3EftS«5#ffi 
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[0 2 3 2] 

03 2t^fcJ:^^ pulse rol ler 2 0 4 £ optical switch 2 2 2 <Z)jfl 
[0 2 3 3] 

06 2tt, OIDMfll^fe^lCD^fltHftwbTV^. l*y»bM«»#Nxf [GHz] © 

^36i6 0 6tt, *y«bM«ac#f [GH«]T?*y. n^^kz^bh* 
m# «rtB&s ki»n«^£ttd *ir « y , s e> cf [GMt/s] ©7 s - # 

tlTVNS%©il-rS. AVV^^M6 0 4£J:tfN«<Z>/*/l/:*3fe«6 0 6tt, 
t^bfet^^ny ^M#6 0 2 fcHBtftttlTV^fc©^*. &£> 0 6. 

2T?au a°;i/^^6 o 4 n^jv^ytme o 6 &ira3-&<&fc«>K:««*ny * 

[0 2 3 4] 

HflCDSt/l,***8 0 6*6»*aftfeflHli^ ^9I#1SI6 0 8tH 
^«#fiflSS#l*. ^/I/X3fe»6 0 6 i:3fel$4Mfl#S»6 0 8 

[0 2 3 5] 

6 1 0 ©{fiMf ti^^St^^^^ li?$t#§6 HT^^m 
;^^>fvf 6 1 6lCj:oT. 0TDMStlfcl&S'«-^©»^^ o ;i/X^#|6 0 4 

T*^§*ife3fe^^ic3tr-sn, ^<3DM^y^b#li*vi;i/^^^6 o 

[0 2 3 6] 



5 5 
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[0 2 3 7] 

^JS-WOJtWBfe^lfefeSsoliton purifier2 0 8 %H3 6 (a) iC 
^"To V 'J h>77-f ^2 7 7 0, 2 "7 4 ©IBUCMS 

[0 2 3 8] 

£i% soliton P urifier2 0 8 ©«rtf5£MUcM^&<. **f* BPF2 7 0JC£o 

>@ajsaasj/7 h^fefflv^ te-B-*^ i>;i/&bpf2 7o©flwa±©i* 

[0 2 3 9] 

soliton purifier 2 0 8 KlA:&2*l53fc##^;i/;*fcjU A7JflBfey-f 2 7 0 
7 7 >fA2 7 2}CA*S^S. ^©y'Jh>77-YA2 7 2m V'J h>^f 

7 h £ bT&kftTV^^iire&S (Mitschke et al., Opt. Lett., vol.11, p 
.659(1986). itfGordon, Opt. Lett., vol.11, p. 662 (1986).) . »*J/7b 

i/fcy y by&ffiTJW^y -r^# 274 scckoTttffi^tis. 

[0 2 4 0] 
[0 2 4 1] 

VU h>7T>f^fcbTHNLFS:«fflbfe/ISn?»<5 (03 6(b) 



5 6 
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9v>frj#S^S*«- f0i#xn-^yy h>e*#«Cfc£fcK:.fco 
^ffc^h (soliton self -frequency shift: SSFS) t'^So — H 

[0 2 4 2] 

T%SSFS»*#i&3H3*t i »*. ^ot, HN L F Sr^ffi^S £ ilK: «fc U, V 
y A rt* MRlt 1- S r # BfH i: y , * b T 7 r -f A*R3c#<£M 2 ft 

[0 2 4 3] 

-o@®^it ^asiKv^KiioT^v^iewrs/sn?** (03 6(c)) 

.'Bis 6 (c) x*i*. tfy^ftft&^cDmmzm-Xt&jit^fr. z.<Di$y7% 

[0 2 4 4] 

r<Z>*g$©soliton purifier^ ftffitf^ftKl <fc S^HIS&jiD'r S S F S 
3feCDH^lfc£np£ , 3"££> 9V>Jtf*iftf#tt3Klnp-13THz-Clf-^«S:i:S. — # 

y y h>©pp^MtStiScns&3<D'fiitca^s- fc"^ ssfs©s&*#*:*r 

JC*SI»3ft<&. SSFSK:J:oTS/7ha*fcV%M«»«>*ftDnfcfi<4:, ns 

- Dn = np -i3THzi:^-rsri:r% vj b xdmshrs' y hg&fwra-ts ZL hifi 

[0 2 4 5] 

&&&mmmKtt1r& % yy hx&liBJilMtfct'y ^x«©4^k: 

^JfcM^& ft"CV>§ 0 ^^l-e, soliton purifier 2 0 8 ©t&SlCrt/l/ 
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[0 2 4 6] 
[0 2 4 7] 

/l/*HI»©tfS) (5J^_h) , ^S3*lfcltW<Dtf-**U#tt, Duty 

[0 2 4 8] 

ciy^&fefcdb-e&y, /\°;i/xiplips<z>y y &&z.£%K7T<{rt 

(&mm3 [ps/nm/km], #f£fti?££8t20 [1/km/W] ) £teihr 3 i t V> S 

„ r©«^©^«c8E«tt0.lkmi:tfHtS4x, BtfKDBElKLWu ^tScSBUKi^^SJt 
Zic^g|Sti> KtV ipg^^DutyjtiiZco^-Xr^Sti^o Mill i^tJI 
MR?: 16 0GHz (duty.fcb6.25) £U *<D £ £ ©H^Jf iJS & 1 5 d BJKTKWJ 
*.fcv**-&, y y h BTiB<fc**BE*t^ EI 6 4 J: y 0.5km, f&fc>*># 

[0 2 4 9] 

dut y jfc#*g<fcs&, iftwiB©*-?'!*, yy bym<z>mmrtn>xm& 

-e&y. j»y$gb«2fc»&3 2 ogbx £&Bgflt& 1 kmtfe^fci^offi^ 
m ffi 2 *i t v 1 s © # a* s o 

[0 2 5 0] 
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[0 2 5 1] 

^©^iMt^^mfflSns^^^&tJf^nfe^jE^^a)*- -irk:, ^ 

o Jif^^-fif 7 0 2 tl««»7 7-f^ (PMF) 7 0 4 = 
[0 2 5 2] 

A:&3fci*#99>ftf 7 0 2K£^Tm-mmmfr<Z>&&MMh, PMF7 0 4 ICA 
:fr£;ft6 0 >J<^^-fif 7 0 2<DM.mffimZ. PMF7 0 4K:#UT*$ifl;S*lTV% 
5„ jK99-f1f 7 0 2T*<Z)nx£<»fb > t3^ jK99>ftf7 0 2©tffK:«ift=r 
> hn-77 0 6£IBffU f0li3>bn-77 0 6lCj:oTA;frM§}&^ 

ft|gi^±S: : bfce>i-^^T^<7 s A>r^^M'ft;{c%^T*&§ D pmf7 0 4« 

[0 2 5 3] 
[0 2 5 4] 
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o 

[02] 
[B3] 

0 2©S^f l 5jc#**t**ny *?S£I6«2 l ©«fc#j«B*e&<&. 

[04] 

a 

[05] 

B2CD#£$SB1 5K:***l*«J*?f£iS*l QOfcHMBJfcBT?**. . 
[06] 

@2©#4if 1 5Kld**lS«ICD«?Wfe»«l 9<Z)|»#)&0T*&<5o 
[07] 

[08] 

[09] 



1 0] 

[011] 
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1 2] 
[013] 

[014] 



1 5] 



1 6] 

o 

[017] 
[018] 

01 7©soliton converter^)— #Jcjfc0"e&£ 
[019] 

01 7©soliton converter<Dfi&©?^^S:^"f ^B^^^S^^^ 
[02 0] 

(a) tt, soli ton converter^ & ©ffi#/\Vl/X©3fc#^WifcOSNR£^^ 

57tfe»j, (b) i*, ^b^MW**Au/A» ln ©yy b^wft 

[021] 

soliton converter^ P> 00 ffiA/C/l/;* BBffiMftJ** A t A Q OXilW - P in 

6 1 ffl§E# 2003-3047138 
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[0 2 2 ] 

£©#*^:7&, 0, 2 0, 4 0^8 0 m^®SMFeit©^;i/^tfey, 
tfJ^^^^^^^CD^^^liP i n (DM^^ : ffofc^©soliton converter 

[0 2 3] 

soliton converterlCfcttSfflTJVU h >© SB«WtiA t AC MO S N R 

©P . n 0t#f^t^7 7-e$s o 

[0 2 4] 

Kerr-shutter©— #;&07?&£o 
[02 5] 

(a) ^LD^r©^!^^©*^ ^ >^9*Wffi&a<W7 , ?»y, ( 
[02 6] 

(a) tt, 3fc^S©-#J&0T*&U. (b) tt (a) ©WJtfe l J, (c 
) & (a) ©M&S^M^&So 
[027] 

Kerr-shutter©ffifiD*«HT?* U , &*BJfc«» ^ F WM7 7 >f 

[02 8] 

pulse roller®— #*£07?& S = 
[02 9] 

M7"n7 7>f fl/7T'f^©^i!t7 , n77-f^*y, (c) }±iW7D7 

r >f ^ 7 7 4 rtoftWLT* n y r A 

[03 0] 

(a) Impulse roller©— fll^H-e**;. < b 
) ft (a) ©pulse roller7T^^©^ffc^'n7T>f ;i/£^"f* 0 
[03 1] 

6 2 • ffi|E#2 0 0 3-3 
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3 0 IZ&Vf&JVlX&fflli/S. ^ V-S/a^CDtSjftfezK^^^Tfa&S. 
3 2] 

pulse roller fc^-f y^«^&**#l«Sfei6«*V^I»IH««M©--«l 

f&0-e&&o 

[0 3 3] 

pulse roller^ O P L L D V * Jfiffl#0>— 

[©3 4] 

(a) . (b) tt, pulse rol\erfrb<D&jjrt)VX(Dmffl®L : J&£?'V-7m®. 
[03 5] 

(a) , (b) tt, ffiffi^&«»i*£fcfc©3ft!g3fe» 
[0 3 6] 

(a) ttsoliton purifier©— «^H^»*J> (b) ttsoliton purifier^ H 
NLFMbfc-^^^ Co) ttsolitan purifler|C9V>WMf 

[03 7] 
[03 8] 
[03 9] 

(a) , (b) tefc&<DrtftXmj&it&ffi<DmW®X*&&. 
[04 0] 

(a) tt«*0)IMP»*i6«<0«l*HTf*y» < b > ta»wifl«-^ 

[04 1] 

(a) (iA*/^^^tWC^y, (b) #M (d) tt (a) tf*B?£A 
[04 2] 



6 3 
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